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The goals of scientific research define the major esponsibil- 
ities of the researcher: toacquire and interpret knowledge 
about natural phenomena and to communicate this informa- 
tion accurately toothers. The expectation that scientists will 
act in accord with this responsibility is part of the social 
contract, and the public’s upport of scientific research is
dependent on this expectation. 
The social contract of the scientist. Public support for 
biomedical research derives from a strong interest in efforts 
directed at better prophylactic, diagnostic and therapeutic 
means of contending with disease, and from a trust in those 
who have attested to the importance of basic research-the 
pursuit of knowledge for its own sake. The public also relies 
on researchers in other roles, such as teaching the next 
generation f physicians and scientists, advising on public 
policy and counseling regulatory agencies. In these roles as 
well as in their esearch, investigators ften draw on the data 
of colleagues and hence must be able to assume that such 
data derive from the application of rigorous and generally 
accepted standards of research. 
Society supports research not only directly, by awarding 
grants and contracts and by providing research facilities, but 
also in less visible ways, such as providing research training 
and serving as subjects of research. These factors add to the 
obligations ofthe scientist as part of the social contract. 
Some other ways in which society directly or indirectly 
supports research may seem to conflict with some responsi- 
bilities of the researcher. For example, the patent and 
copyright laws and the protection oftrade secrets may affect 
the timing and nature of scientific communications, Society 
acknowledges some necessary exceptions to the general 
responsibility for open exchange of biomedical research 
results, such as data considered “trade secret” by industry 
or “secret” by the Department of Defense. 
Other esponsibilities and interests. The pursuit of knowl- 
edge and its proper communication are not the only values to 
which the scientist must be responsive. There are, for 
example, societal norms regarding the protection of human 
research subjects and animal welfare. Many biomedical 
researchers al o have patient care responsibilities. Attempts 
to be responsive toall of these obligations simultaneously- 
for example, patient care, clinical research and teaching- 
may engender conflict. 
Another type of conflict must be considered-conflict of
interest derivative of desires for professional dvancement 
and financial gain. Some researchers may be tempted by 
powerful aspirations for career advancement, prestige or 
money to “cut corners” in meeting their responsibilities a  
scientists. They may feel pressured by their institutions to 
obtain more research support for themselves and their 
institutions, by funding agencies to meet accrual quotas of 
clinical trials or by their personal interests in commercial 
ventures-for example, quity interests or the development 
of marketable products. 
The development of ideas and facts into drugs, devices, 
diagnostics and other useful products is essential to the 
commercialization process, and it is one of the important 
ways in which scientists can contribute osociety. However, 
consideration must be given to the possibility that conflicts 
may arise when an individual seeks to fulfill multiple roles, 
for example, when a scientist recognized and identified with 
academic nterests and responsibilities a sumes additional 
interests and responsibilities that may conflict with his or her 
primary responsibilities and public image. 
Ethical standards are affirmative responsibilities. Ethical 
behavior isessential for the biomedical scientist. Standards 
for ethical behavior sometimes appear as a set of proscrip 
tions, but there is a preferred alternative. The biomedical 
scientist should have ethical standards that are primarily a
set of afirmative responsibilities. These are ~es~o~s~bilities 
to be fulfilled; behavior that would be incompatible with 
these responsibilities should be presumed unethical whether 
or not it is explicitly proscribed. The following responsibil- 
JAW Vol. 16. No. I 
July 1990: l-36 
ities are to be looked on as pri~~~p~es or gui 
set of rules. 
investigator with public budding. 
The immediate and long-range goals of researc 
thought out clearly and presented in a research protocol. The 
investigator has the respo y to develop a research 
design that can effectively a ciently address the scien- 
tific question. The design sbo~~d also minimize the likeli 
of incorrect or misleading re 
bias in experimental grou 
sho 
pro 
domization, use of cuntrols a 
In developing the researc 
responsibility to incorporat 
rights and welfare of human subjects (I 1, assure the humane 
use of laboratory animals (2) and pruiect ihe safety of self, 
coworkers and the environment (3,4). 
Conduct of Research 
Tbrougho~t the conduct of a research project, the inves- 
tigator has a responsibility to ensure that accepted labora- 
tory and research practices are followed (5.6). The clinical 
investigator also has a responsibility to see that his or her 
research is carried out as it was approved by the institutional 
review board, that there is effective communication in the 
informed consent process and that human subjects are 
otherwise adequately protected. The laboratory investigator 
has a responsibility to see that accepted animal welfare 
procedures and laboratory safety rules are followed. 
The investigator has a responsibility to ensure that al1 
research data are accurately collected as the research is 
conducted and that data are properly recorded in an intelli- 
gible and durable format. The investigator also has a respon- 
sibility to provide adequate ongoing supervision of junior 
colleagues, research trainees and technicians involved in the 
research and to ensure that they are following proper re- 
search procedures and data collection methods. The inves- 
tigator must also participate in the review of original data. 
tigator must be satis 
orative activities as 
assuring their adequacy. 
ch care must be 
data and discussion must be presented not only accurately, 
o in a rna~~~r that is likely to be i~terpre?ed correctly. 
cause of the importance of medical research to patients 
and to society at large, its results should be retorted 
promptly and in the formal literature of science. as well as at 
scientific meetings. Such reporting should 
preceded by reports in the popular media. 
circumstanses as press conferences held 
eties and granting institutions. investigators should cooper- 
ate with the news media to help ensure accurate popular 
reporting. On very rare occasions urgent results of substan- 
tial public health significance may warrant release through 
the popular media before their release through scientific 
channels. but this course is to be undertaken only after 
review by uninvolved scientists and after consultation with 
senior institutional or sponsoring agency officials and usual1 y 
with their involvement. 
Prompt reporting should not lead to fragmenting of re- 
ports nor to bypassing of adequate and thorough analysis of 
data. It must also involve the development of full, honest 
and thorough conclusions. 
If a scientific report uses previously published data, those 
data must be explicitly identified to both editor and reader. 
To strengthen scientific communication through linkage of 
current concepts and observations with those from the past 
and to give credit where credit is due, authors are obligated 
to clarify the relation of the research to preceding conce 
and work of both their own and other authors. 
Authorship on scientific papers should bc offered to and 
accepted by only those persons who have sufficiently Par- 
ticipated in the reported research and who suficiently un- 
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&rstaRd it to take public responsibility for it. SUffiCient 
participation means direct and substantial nvolvement in at 
least wo of the three phases of the research-conception 
and design, execution, and analysis of data and report 
preparation-and every author must participate in the re- 
view of the manuscript. Other important contributions 
should be recognized in statements of acknowledgment. 
General responsibility for support of the reported research is 
not itself an adequate justitication for authorship. 
Every reasonable effort must be made to avoid error, and 
the investigator who learns of a significant error in his or her 
publication is responsible for prompt, accurate and public 
correction. 
esearc ity a 
The value of research is undermined if questions arise 
about he accuracy or objectivity of the results. Publicly 
funded or supported research is intended to yield public 
benefit; personal gain should be only incidental to and not at 
the expense of the public benefit. For such reasons the 
investigator is responsible for trying to avoid side interests 
and activities that may provoke plausible questions about his 
or her goals or about he accuracy and objectivity of results 
through unconscious or conscious bias in the design, con- 
duct or interpretation f research. 
Concern about bias and research goals may arise in 
various ituations but particularly when an investigator has a 
financial interest in the outcome of research, isdependent on
or indebted to someone with a financial interest in the 
outcome cfthe research or has roles with conflicting respon- 
sibilities. In each of these situations the investigator is
subject to tensions that are in opposition to some of his or 
her respensibilities as a scientist. It is the responsibility of 
the investigator to be sensitive to the possibility of conflicts 
of interests and to avoid real and apparent conflicts of 
interests whenever possible; this may require subordinating 
some personal interests o the investigator’s esponsibilities 
as a scientist. 
Appearances can also affect what is included within the 
bounds of appropriate activity and financial interests. For 
example, a role that may be considered acceptable for a 
scientist identified and recognized as an employee of a 
commercial firm may be considered unacceptable for one 
identified and recognized as a faculty member of an aca- 
demic institution, and vice versa. 
The existence ofthe cited tensions and potential conflicts 
must be recognized and dealt with by the investigator and, 
when necessary, by local institutional officials. Circum- 
stances must be considered intheir entirety and the magni- 
tude, importance and type of tensions must be assessed. 
Some may preclude certain activities because of the appear- 
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ante or reality of a conflict of interest, and involvement 
therein must be avoided. Others may be negligible and 
acceptable. Still others may not be negligible but on balance 
are nevertheless acceptable. 
Examples of circumstances in which conflicting interests 
of varying degrees are present include the following: 
e A financial interest in the outcome of research through 
holding or receiving stock, stock options or other 
equity positions (other than remotely as through mutual 
funds) by the investigator r his or her family. In 
addition to the appearance of conflict of interest, he 
magnitude of the investigator’s potential financial gain 
from his or her research results is a significant issus. 
Stock holdings in a small company with relatively 
heavy dependence on an individual product or tech- 
nique that is the topic of research would seem very 
troublesome, while a similar holding in a giant con- 
glomerate inwhich the topic of research would have 
negligible impact would not be considered a conflict. 
However, some research may have a significant impact 
on even very large companies. Inaddition, an investi- 
gator may have a significant financial interest in the 
outcome of research through its direct and major im- 
pact on a related investment. For example, an investi- 
gator who has an equity interest in a drug has a financial 
interest in the outcome of research involving a direct 
aiternative for that drug and even in research on a 
diagnostic procedure or alternate form of therapy that 
would have a direct and major impact on the use of that 
drug. 
A grantee, sponsored lecturer, consultant, employee, 
director or other elation between an investigator and a 
commercial firm that has a financial interest in the 
outcome of the investigator’s esearch. Repeated and 
continued sponsored research from one commercial 
source would be a source of serious concern. Frequent 
lectureships sponsored irectly or indirectly by one 
commercial source would seem very troublesome. 
While some of the cited relations may reflect unaccept- 
able conflicts of interest, others may be necessary or 
appropriate and reflect so little real conflict as to be 
ethically acceptable, given adequate disclosure. 
GB Entertainment, hospitality, travel, in-kind payments, 
gifts or other gratuities from a source that has a 
financial interest in the outcome of the investigator’s 
research. 
Sharing unpublished information with a company in 
which the investigator has a financial interest or a 
financial relation, unless haring such information isa 
formal component of the relation that is explicitly 
approved by appropriate institutional officials. 
A financial interest in the outcome of research by the 
investigator  his or her family through rights to 
royalties from patients or other intellectual property. 
conducted by disintereste 
e exlste~~e an 
Research records 
assist in re~l~~at~o~ or verifi 
native conclusions an 
research. They must be available to ~~a~~fied investigators 
and contribute to the data base available to all of science. It
is both an individual nd institot~~oa~ res onsib~~~ty to main- 
tain the records on which reports are based for a reasonable 
period after their publication, for example, at least .C years. 
Access to Data 
The scientist generally has e res~oosibility to convey 
his or her results and data the scientific ommunity 
expeditiously and clearly. Data are key building blocks in 
scientific advance not only for the investigator who struggled 
to get them, but also for his or her competitors and the total 
scientdic ommunity. However, for the iov~stigato~. discov- 
ery yields priority and an adva~~ge for further ;r&eve- 
ments; it yields professional dva~~erne~t and other re- 
wards, including financial ones. iscovery may result in 
patents, other intellectual property trade secrets that 
have significant fi~aoc~a~ rewards. such reasofis thebe 
may be a conflict between the self-interest of the scientist 
and his or her responsibilities to the scientific ommunity 
and the pubiic. 
base of science. 
a ~eas~mab~e period of 
~b~i~at~o~s are based. 
o~sibility for directing the 
activities of a group that includes junior s 
toral fellows. students and others. This a 
an opportunity to contribute othe educ 
nation of his or her successors. With this opportunity comes 
the responsibilities of mentorship. 
The true mentor assumes the responsibility for indoctri- 
nating junior scientists into the purposes and value 
science and the proper methods of r 
collection and unbiased interpretation. 
only by precept and princi 
of a responsible scientist. 
set a junior colleague on an independent course. The true 
mentor avoids exploitation of the trainee to increase labora- 
tory productivity and does not focus his 0,: her teaching only 
on techniques; when the techniques become outmoded, SO 
do the “scientists” who have been so “trained.” 
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The teaching of values in our society has become ma’n!Y 
the teaching ofrules prescribing some actions and proscrib- 
ing others. Rules serve we!! only when those they are 
&signed to govern are committed tothem. The role of the 
mentor entails, among other things, transmitting tojuniors 
the concept that a good scientist isone who lives according 
to his or her responsibilities because that is the Sort of person 
he or she wishes to be. 
Scien tif c Citizenship 
A good citizen of the scientific ommunity not only 
conducts research responsibly, but also contributes to the 
well-being of the scientific ommunity. Such contributions 
may include service on study sections, institutional review 
boards, advisory committees to regulatory agencies, boards 
and committees of professional societies or as a reviewer of 
articles ubmitted for publication. In such capacities the 
scientist isbound by the same responsibility to communicate 
truthfully, candidly and objectively as when he or she is 
performing research. Because fairness requires balanced 
judgment, evidence on both sides of a disputed point should 
be proffered. If the scientist has a conflict of interest or an 
activity that might appear to be a conflict of interest, he or 
;he should either disclose it or withdraw. The investigator 
who is given privileged, nonpublic information has the 
responsibility to maintain its confidentiality. 
The scientific ommunity must assume that research 
reports are honest, correct and adequate. Any information 
that suggests orestablishes flaws in published papers hould 
be conveyed to the editors of the journals that carried them. 
The editors hould attempt to ascertain the correctness of
such information through communication with the authors 
and, if that method fails, through requesting investigation f 
the question by responsible parties uch as departmental 
chairmen, deans and granting agencies. Editors should be 
willing to publish in their journals clearly visible notices of 
error, misrepresentation or fraud and to inform indexing and 
abstracting services of those notices. 
The scientist and the scientific community are dependent 
upon the existence of appropdate institutional policies and 
mechanisms for dealing with some difficult but impcrtant 
problems, uch as investigation f alleged scientific miscon- 
duct, resolving disputes on authorship and reviewing ques- 
tions of conflict of interest. A scientist who becomes aware 
that institutional policies or mechanisms are hampering his 
or her efforts to meet responsibilities should make reason- 
able efforts to initiate and participate in remedying the 
poiicies and mechanisms. 
A scientist may become aware of evidence that another 
Scientist is behaving irresponsibly, as by misrepresenting 
data or violating regulations for the protection of animal or 
human research subjects. Where re:asonab!e grounds for this 
Perception exist, he or she should bring these conccms to 
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the attention ofthe involved individual or to the institutional 
official authorized toreview such suspicions or allegations, 
whichever ismore appropriate under the circumstances. 
Ethical standards are a set of affirmative r sponsibilities 
to which the investigator must subscribe; behavior that is 
incompatible with these responsibilities should be presumed 
unethical, whether or not it is explicitly proscribed. This 
Task Force sought to present these standards as principles 
or guidelines. 
In undertaking research an investigator must accept hat 
publicly funded or supported research is intended to yield 
public benefit; persona! gain should be only incidental to and 
not at the expense of the public benefit. 
The responsibilities of the investigator are summar!zed as 
fo!!ows: 
Design of Research 
e To develop a research design that effectively and 
efficiently addresses the scientific question while mini- 
mizing the likelihood of incorrect or misleading results. 
e To protect he rights and welfare of human subjects, 
assure the humane use of laboratory animals and pro- 
tect the safety of laboratory workers and the environ- 
ment. 
Conduct of Research 
e To ensure that accepted laboratory and research prac- 
tices are followed and that a!! data are accurately 
collected and properly recorded; the investigator must 
participate in the review of original data. 
To carry out research inaccordance with that approved 
by the institutional review board and ensure that fully 
informed consent is obtained, that the welfare of hu- 
man subjects i protected and that animal welfare and 
laboratory safety procedures are carried out. 
@ To provide ffective ongoing supervision of research 
trainees and technicians. 
CB In multidisciplinary collaborative r search, to have at 
least an overview familiarity with the work outside his 
or her areas of expertise. Infixed protocol, multicenter 
collaborative research t e investigator must be satisfied 
with the adequacy of the collaborative activities. 
Reporting Research 
To report on research clearly, accurately, comp!ete!y, 
honestly and in a manner that is !ike!y to be i~te~ret~~ 
correctly. 
To analyze and report data that rejec: the hypothesis 
being tested, as well as to those that support it. 
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ngs ~~Q~~~~y and inth 
not at the elcpense of
and review or thrd)ug 
tions. 
To ensure that any previousPy 
clearly identi~ed toe 
To offer and accept au 
when there is substant 
the three phases of 
lisbed data are 
cution, and data analysis and report 
every author must 
ublic co~~ecti~~ of any 
To try to avoid side interests and activities that may 
provoke plausible questions about his or her gods, or 
about he accuracy and objectivity of results. Concerns 
may arise particularly when an investigator has a 
financial interest in the outcome of re 
dent on or indebted to someone with a 
in the outcome of research or has roles with c~~flic~~~g 
responsibilities. 
If a potential conflict of interest cannot be totally 
avoided, the investigator must consult and obtain the 
concurrence of institutio cials. 
To indicate the existence and nature of any real or 
apparent conflict of interest in mAcations, presenta- 
tions and reviews. 
Mairltenance of esearch Records and 
‘To work with his or her institution to maintain research 
records upon which reports are based for a reasonable 
time, such as at least 5 years following publication. 
To work with his or her institution to make available 
within a reasonable p riod of tine the data on which 
published reporis are based. 
Access to Research 
When published research involves reagents or yields 
products that cannot be replicated based on their 
se available to the 
m-poses but not for 
To serve as a mentor for IPldoctrmatingQanioh scientists 
into th methods of science, both 
throug 
f the scientific om- 
the investigator’s personal research. 
To maintain i:ie con~deatiality privileged ~on~~b~ic 
information with which he or s is c~tr~sted. 
To cal! to the attention of editors information that 
suggests orestablishes serious errors published intheir 
the attention of appropriate iastit~tio~a~ or 
ials scientific miscomduct of which he or she 
becomes aware. 
1. Code of federell regulations on the protection of human subjects (45 CFR 
46). Office for Protection from Research Risks Reports, revised March 8. 
1983. 
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